Protein phosphorylation induced by phorbol esters and cyclic AMP in anterior pituitary cells: possible role in adrenocorticotropin release and synthesis.
Forskolin, an activator of adenylate cyclase, stimulates adrenocorticotropin (ACTH) release and increases proopiomelanocortin mRNA levels in anterior pituitary cells by enhancing cyclic AMP (cAMP)-dependent protein kinase activity. The phorbol ester phorbol 12-myristate 13-acetate (PMA) evokes these same responses from anterior pituitary cells by activating protein kinase C. Both protein kinases most likely induce their cellular effects by catalyzing the phosphorylation of specific proteins. To elucidate the mechanisms by which cAMP-dependent protein kinase and protein kinase C promote ACTH secretion and synthesis, the phosphoproteins regulated by forskolin and PMA were identified in the cell line AtT-20, which consists of a homogeneous population of corticotrophs. Phosphoproteins were analyzed in different subcellular fractions by two-dimensional polyacrylamide gel electrophoresis and autoradiography. Forskolin increased phosphate incorporation into two proteins in the cytoplasmic fraction of 24 kilodaltons (kd) (pI 6.8) and 40 kd (pI 5.8), two proteins in the plasma membrane fraction of 32 kd (pI 8.3) and 60 kd (pI 8), and one protein in the nuclear fraction of 20 kd (pI 8.7). Insertion of the inhibitor of cAMP-dependent protein kinase into the AtT-20 cells, using a liposome technique, blocked the rise in phosphate incorporation induced by forskolin. PMA also stimulated phosphate incorporation into proteins in AtT-20 cells. PMA increased the phosphorylation of three cytoplasmic proteins of 25 kd (pI 7.6), 40 kd (pI 5.8), and 40 kd (pI 8.1) as well as two membrane proteins of 32 kd (pI 8.3) and 60 kd (pI 8) and one nuclear protein of 20 kd (pI 6.3).(ABSTRACT TRUNCATED AT 250 WORDS)